C a l i f . a t San Francisco TA Surfactant i s a bovine s u r f a c t a n t t h a t has been developed, t e s t e d , and used i n over 30 i n f a n t s with Respiratory D i s t r e s s Syndrome i n Japan by Drs. T. Fujiwara, Y. Tanaka, and colleagues. It i s manufactured on a p i l o t b a s i s by Tokyo Tanabe Co. i n Tokyo. In preparation f o r f u r t h e r c l i n i c a l t r i a l s , we have measured s e v e r a l c h a r a c t e r i s t i c s of t h e s u r f a c t a n t . The m a t e r i a l contains 83-90% (by weight) phospholipid, of which 69% is phosphatidylcholine (PC), 10% sphingomyelin, 7% phosphatidylethanolamine, and l e s s e r amounts of other phospholipids. Approximately 85% of e s t e r i f i e d f a t t y a c i d s i n PC a r e s a t u r a t e d . Q u a l i t a t i v e a n a l y s i s i n d i c a t e s t h e presence of f r e e f a t t y a c i d s , t r i g l y c e ri d e s , and a t r a c e of c h o l e s t e r o l . Protein r e p r e s e n t s 1-3% of dry weight. Surface adsorption r a t e s and measures of minimal surface tension equal values obtained f o r mammalian lung surf a c t a n t s . Surfactant, sonicated i n 0.9% sodium c h l o r i d e (33 mglml), was i n s t i l l e d i n t o a d u l t r a t s (100 mglKg), t h a t had been lavaged t o remove endogenous s u r f a c t a n t . In a l l t r e a t e d r a t s (n=6) prompt i n c r e a s e s i n s e r i a l Pa02 were noted. S t a t i c pressure volume c h a r a c t e r i s t i c s indicated increased compliance i n t h e t r e a t e d group v s c o n t r o l s . Electron microscopic s t u d i e s of p e l l e t e d TA Surfactant show v e s i c l e s , stacked membranes, and amorphous material. These s t u d i e s i n d i c a t e t h i s substance should be an e f f i c a c i o u s exogenous s u r f a c t a n t . W e compared the e f f i c a c y of s u r f a c t a n t TA (Fujiwara) and the dry DPL+PG s u r f a c t a n t (DS, ~o r l e y ) on pulmonary compliance (Cl), P-v curves and a l v e o l a r s i z e d i s t r i b u t i o n by t e x t u r e analyzing systems (Leitz) i n 4 groups of r a b b i t s ; 21 received 800 ug of TA suspended in s a l i n e (Gr.TA), 15 received DS s u r f a c t a n t (Gr.DS), 16wereprematurecontrols (Gr.PC). All t h r e e groups were preterm delivered a t 27 l a y s g e s t a t i o n . Fourth group was mature c o n t r o l s (Gr.MC n=26) . (~a b l i : Mean 5 S.E., *p < 6 . 0 0 i ) . 0.620.15 0.09+0.02 1.52t0.04 Premature c o n t r o l s had low volumes a t P5 and P30 a s com~ared t o matures. Lung volumes reached mature l e v e l s in Gr.TA; i n Gr.DS, improvement was l e s s than in Gr.TA. Alveolar s i z e d i s t r i b u t i o n in Gr.TA was i d e n t i c a l t o mature c o n t r o l s , but marked non-homogeneous d i s t r i b u t i o n of alveolar s i z e was noted i n Gr.DS. P-V curves and compliance d i f f e r e n c e s were: Gr.TA showing mature p a t t e r n superior t o Gr.DS. These r e s u l t s suggest t h a t s a l i n e suspended S-TA improves pulmonary mechanics and a l v e o l a r histology t o mature p a t t e r n s t o a g r e a t e r extent than the dry surf a c t a n t of Morley e t . a l . (Abbr. i n Table: P5 and P30=Pressure a t 5 and 30 cm. H20).
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Positive end-expiratory pressure (PEEP) decreases dynamic resp i r a t o r y system compliance (Crs) in v e n t i l a t e d i n f a n t s . As dynami c Crs measurements r e f l e c t airway r e s i s t a n c e , we u t i l i z e d a pulse method ( J . Appl Physiol. 49:1116) t o t e s t the e f f e c t of PEEP on s t a t i c Crs. W e measured Crs in 11 i n f a n t s (gestational age 33i4{meaniS.O.lweeks, weight 2052704 gms, and study age 29i 35 ?ays) with r e s p i r a t o r y f a i l u r e supported with a constant flow v e n t i l a t o r . Flow, t r a n s r e s p i r a t o r y pressure, and t i d a l volume were recorded. W e calculated pulse Crs by dividing flow by the slope of the l i n e a r portion of the pressure t r a c i n g . S t a t i c and The data suggest t h a t r e s t r i c t e d c a l s alone i n h i b i t weight gain while n e i t h e r hyperoxia nor r e s t r i c t e d c a l s individually a f f e c t s lung P, DNA, AW, o r H-DSPC content. However, t o e e t h e r they have an add!.tive and i n h i b i t o r y e f f e c t on t h e number of lung c e l l s and a l v e o l a r surfactant content. Similar exposure t o hyperoxia and c a l o r i c r e s t r i c t i o n i n t h e human neonate may adversely a f f e c t recovery from pulmonary disease. P o s t e r i o r r h i n m e t r y allows q u a n t i t a t i v e measurement of nas a l airway r e s i s t a n c e and nasal power. We used t h i s research tool i n two s e p a r a t e s t u d i e s . I n i t i a l l y 10 a t o p i c and 6 nonatopic a d u l t s had nasal r e s i stance and n a s a l power measured a t 2 hour i n t e r v a l s f o r 6 hours on two s e p a r a t e days. A ccmputer d i g i t a l program was used t o c o l l e c t and analyze t h e data. S t a t i s t i c a l a n a l y s i s s h o e d cons i d e r a b l e i n t r a s u b j e c t and i n t e r s u b j e c t v a r i a b i l i t y a s well a s s i g n i f i c a n t l y higher mean masurements of nasal r e s i s t a n c e i n t h e a l l e r g i c population. Nonatopic s u b j e c t s showed very constant lower values f o r nasal resistance.
We then evaluated whether i n t r a n a s a l i n s u f f l a t i o n of h i s t amine would cause eustachian tube dysfunction (FTD) i n a t o p i c a d u l t s . These s u b j e c t s had n o r m 1 b a s e l i n e nasal power measurements by p o s t e r i o r r h i n m t r y and n o m l eustachian tube funct i o n by swallow t e s t . A l l had quantifyable changes i n nasal power a f t e r a s i n g l e dose of 0.55 rrgm histamine delivered i n t o each nares f o r 6 seconds. Four of t h e f i v e a t g i c s u b j e c t s had eustachian tube obstruction documented by 9-step tyrrpananetry w i t h i n 5 to 20 minutes a f t e r peak nasal power was recorded.
In both s t u d i e s , p o s t e r i o r r h i n m t r y was a useful tcol t o o b j e c t i v e l y quantify measurement of nasal r e s i s t a n c e so t h a t we could d o c a n t t h e higher and more v a r i a b l e measurements found i n a t o p i c p a t i e n t s and c o r r e l a t e nasal r e s i s t a n c e changes caused by histamine with FTD i n t h e s e p a t i e n t s .
